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FOREWORD 

The Davis-Do1wig Act (Sections 11900-11925 of the California Water Code) 
declares that recreation and fish and wildlife enhancement costs of State 
water projects benefit all of the people of California and are to be borne 
by them. The Act also provides a procedure through which the Department 
of Water Resources will be reimbursed for those recreation and fish and 
wildlife enhancement expenditures that are financed by project funds. The 
Department is to annually report such expenditures to the Legislature. If 
the Legislature approves the reported costs, a like amount of" the State's 
tideland gas and oil revenues will be released to the Department from a 
continuing $5,000,000 annual appropriation of tideland revenues which has 
been authorized specifically for that purpose (Public Resources Code Sec­
tion 6217). 

This constitutes the Department's 1979 report to the Legislature in com­
pliance with the above requirement. An additional $236,448 for recreation 
and fish and wildlife enhancement is reported herein. This amount consists 
of $82,905 for joint capital costs of the State Water Project which are 
allocated to recreation and fish and wildlife enhancement, plus $153,543 
for specific recreation land costs. The additional amount is mostly due 
to costs incurred in 1978 and interest accrued during 1978 on recreation 
costs not yet reimbursed by the continuing annual appropriation. The 
Department requests that the additional amount be approved. 
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REPORTING OF RECREATION AND FISH AND 
WILDLIFE ENHANCEMENT COSTS 

Section 11912 of the California Water Code assigns to the Department of Water 
Resources the following responsibilities: 

It shaZZ be the duty of the Department to report annuaZZy to the 
LegisZature the costs~ if any~ which the department has aZZocated to 
recreation and fish and wiZdUfe enhancement for each faeiUty of any 
state water project. The department shaZZ aZso report to the Leg­
isZature any revisions which the Department makes in such aZZoeations. 

The department shaZZ submit each such eost aZZocation to the Department 
of Navigation and Ocean Development [Department of Boating and Waterways]~ 
to the Department of Parks and Recreation~· and to the Department of Fish 
and Game. The Department of Navigation and Ocean DeveZopment~ the Depart­
ment of Parks and Recreation~ and the Department of Fish and Game shaU 
fiZe with the Department of Water Resources their written eomments with 
respeet to each such cost aZZocation~ which written comments shaZZ be 
ineZuded in the report required by this section. 

It shaZZ aZso be the duty of the department to report to the LegisZature on 
any expenditure of funds for acquiring rights-of-way~ easements and property 
pursuant to Section 346 for reereation deveZopment associated with such 
faciUties ... 

This appendix constitutes the Department's 1979 report as required by Section 11912 
of the California Water Code. 

For brevity, "fish and wildlife enhancement" is hereafter referred to as "enhance­
ment". The Department's cost allocations treat recreation and enhancement as one 
combined purpose of the State Water Project. 

Organization of Report 

The costs of State Water Project facil­
ities which the Department has allocated 
to recreation and enhancement through 
December 31, 1978, are shown in Table 1, 
pages.4 and 5, together with expendi­
tures for acquiring rights of way, ease­
ments, and property for recreation devel­
opment associated with such facilities. 
Table 2, on pages 10 and 11, details the 
accrued interest charges that are in­
cluded in the costs shown in Table 1. 

The costs shown in Table 1 do not re­
flect new or revised allocations for any 
facility of the State Water Project. The 
derivation of allocation percentages in­
dicated for joint capital costs of those 
multipurpose facilities listed in the 
upper portion of Table 1 have been des­
cribed in previous reports. Copies of 
those descriptions are available on re­
quest to the Department. 

A summary of allocation percentages is 
shown on page 12, including, illustra­
tive allocation percentages for facili­
ties which have not been reported. 

The notes to Table 1, on pages 6 through 
9, contain an explanation of the De­
partment's procedures for reporting re­
creation and enhancement costs, a des­
cription of how the amounts shown in the 
Table are calculated, and a reconcili­
ation of significant changes from costs 
shown in previous reports. 

Included at the end of this report, are 
comments by the Department of Boating and 
Waterways, the Department of Parks and 
Recreation and the Department of Fish 
and Game. 
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TYPE OF COSTS, PROJECT FACILITY, 
AND SOURCE OF FUNDS 

JOINT CAPITAL COSTS ALLOCATED TO RECREATION 
AND ENHANCEliENT: (b 

Frenchman Dam and Lake (78.5%) 
California Water Resources Development Bond Fund 
All other funds 

Subto.tal 

Antelope Dam and Lake (100. OX) 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

Grizzlx Vallex Dam and ·L8.ke Davis (94.9%) 
California Water Resources Development Bond Fund 
All other funds 

Subtotal. 

San Luis Dam and Reservoir 2 O'Neill ForebaI, 
and Los Banos ReserVoir (3.4%) 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

California Agueduct2 Delta to Dos Amisos P.P. (3,4%) 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

Oroville Division (2.9%) 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

Del Valle Dam and Lake Del Valle (48.0:0 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

TOTAL 

SPECIFIC COSTS OF ACQUIRING LAND 
FOR RECREATION DEVELOPMENT: (c 

Frenchman Dam and Lake 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

Gr1zzlI Valle;)! Dam and Lake Davis 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

AbbeX Br1dse Dam and Reservoir 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

San Luis Dam and Reservoir 2 O'Neill ForebaI2 and 
Los Banos Reservoir 

California Water Resources Development Bond Fund 
All other funds 

Subtotal 

California Agueductl Delta to .Dos Amigps P.P. 
Cali£ornia Water Resources Development Bond Fund 
All other funds 

,Subtotal 

Oroville Division 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

Del Valle Dam and Lake Del Valle 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

California Agueduct! Dos Amisos P.P. to Termini 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

Castaic Dam and Lake 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

Cedar SErialS Dam ·and Silverwood Lake 
California Water Resources Development Bond Fund 
All other funds 

Subtotal 

Perris Dam and Lske Perris 
Califorata Water Reso.urces Development Bond Fund 
All other funds 

Subtotal 

TOTAL 

TOTAL RECREATION AND ENHANCEMENT COSTS 
California Water Resou·rees DeveJ,opment Bond Fund 
All., other Funds 

GRAND TOTAL 

(Reported to the California Legislature in 
(in 

DISBURSENENTS. 

1952-

I I I I I I I 1965 1966 1967 1966 i969 1970 1971 197i 

8,958 16,918 65,092 2,258 46 1,291 7,199 1,235 
2.428.833 6 515 .L..!.ll 260 226 b!QQ 
2,437,791 16,924 65,092 z:m 1,239 l,ill D2s 2,835 

716,581 37,254 151,934 19,722 9,831 19,119 24,350 1,605 
3,741,432 12 ___ 2 21,504 207.412 5.003 3.028 bQ2i 
4,518,013 37,266 151,936 41,226 217,243 24,122 27,378 3,701 

1,435,291 1.69~,672 488,205 173,666 23,497 S,707 9,610 1,662 
221,575 ~ 12.395 13·,025 157.200 62.211 738 bill. 

1,656,866 1,735,495 500,600 186,691 180,697 67,918 10,348 4,279 

1,383,265 45~,555 120,058 17,410 -1,477 6,279 4,574 18,572 
1 2 225.443 71,367 ~ 46.003 38 2 330 418 ~ 5 2 590 
2,608,708 522,922 124,481 63;413 36,853 6,697 6,360 24,162 

1,257,972 1,l.54,346 1,359,183 244.561 78,"302 81,273 16,661 4,555 
269 2 888 ~ ~ 193 2486 165.471 46 2 368 ...b..lli.. 6.212 

1,527,860 1.444,482 1,376,224· 438,047 243,773 127,641 19,540 10,767 

2,143,265 2,247.395 1,335,209 87,514 26,289 7,453 7,843 4,655 
2.806.505 ~ ----11..1l.!i 321.811 87,590 17.840 5,329 10.773 
4,949,770 2,266,003 1,372,983 409,325 113,879 25,293 13,172 15,428 

1,165,306 2,923,153 5,529,695 841,108 3,894 19,510 23,848 40,248 
594.162 ..--.b.llit 387.848 1,026,256 84.929 45.203 2.700 6 2 681 

1, 7~9,468 2,925,913 5,917,543 1,867,364 88,823 64,713 26,548 46,929 

19,458,476 8,949,005 9,508,859 3,008,839 882,507 317,935 110,771 108,101 

874 1,504 521 162 28 182 108 
49.643 223 74 7 
50,517 1,504 ill 385 iin 182 U5 

32,664 19,086 164,798 -1~, 724 324 625 343 
2Lill. 
37,910 19,066 164,798 -13,724 ill ill 343 

9 
.!till 
9,930 

30,128 188,069 5,863 1,950 1,048 47,113 1,964 116,691 
189,030 41.216 -1,068 b.ill. hill -272 470 -422535 
219,158 229,285 4,795 4,631 2,180 46,841 2,434 74,156 

513,947 -86,153 27,620 5,102 14,8.16 4,491 -9,744, 891 
90.365 -71 -80 .L.ill. 11,337 .hID. ....hill. 180 

604,312 =B6,2'24 27,540 8,898 26,153 5,834 -8,627 1,071 

802,437 1,03.8,217 34,027 -1,484 -~,886 4,160 10,13~ -509 
237.759 ~ -34.911 80.622 ·34,685 hlll. 4.437 .hill. 

1,040,196 1,034,289 -884 79,138 27,799 9,087 14,572 2,838 

95,466 8,581 489,259 -74,659 -1,490 1,629 600 39 
30.029 -72.983 960 190 159 758 

125,495 8,581 489.,259 -147,642 -530 1,819 759 797 

69,332 93.935 168,873 65,562 53,579 470,798 -745 -161,657 
16,969 5,225 6,171 1,638 2,960 ·145.563 
66,301 93,935- Rr,m 70,787 59,750 472,406 2,2TI -16,094 

428,514 492,805 915,109 -18,073 -44,600 22,812 l7.48~ 32,058 
10.510 -75 44.752 ~ 1.028 7.810 23.411 

439,024 492,805 915,034 26,679 -37,562 23,840 25,293 55,469 

109,323 92,231 64,091 43,779 32,470 36,168 19,633 24,038 
41.123 -211.153 322,523 27.054 -12.302 24.328 

150,446 92,231 64,091 -167,374 354,993 63,222 7,331 48,366 

352,496 -13,884 20,994 492,881 -1,943 4,195 2,600 -l,~OO 

234.997 3.721.737 -·333,922 
567,493 -13,884 20,994 4,214,618 -335,865 4,195 2,600 -1,300 

3,350,782 1,871.608 1,855.021 4'.076,396 97,344 628,051 47,035 165,303 

10,605,828 10,664,684 10,940,531 1,887,735 187,728 732,775 136,462 82,783 
12,203,430 155,929 423,349 5,197,500 792,123 213,211 21,344 190,621 

22,809,258 10,820,613 11,363,880 7,085,235 979,651 945,986 157,806 273,404 

4 Footnotes a-g are presented on pages 6 through 9 



COSTS OF THE STATE WATER PROJECT (a 
Response to Water Code Section 11912) 
dollars) 

TOTAL 
BY CALENDAR YEAR DISBURSE-

1973 I I I I I 

MENTS 
THRU 

1974 1975 1976 1977 1978 1978 

lO2~997 
961 hill 459 1,261 hill 11 .. 116 2,448,867 
961 1,255 459 1.261 1,182 11,116 2,551,864 

1,040,396 
hill. hlli. 694 lz..iQ2. 2,247 18.732 4,007.885 
1,394 1.924 694 2,405 2,247 18,732 5,048,281 

3,837,310 
24.130 45.666 84.754 21.711 !z2§1 76.205 ~ 
24,130 45,666 84,754 21,711 8,589 76,205 4,603,949 

-267 -376 -253 -165 -124 -56 1,998,995 
.2.z..ill. 12.6"53 11.780 ~ ~ b..2..§i 1,441.122 
9,070 12,277 11.527 5,477 6,262 1,908 3,440,117 

-22 11 20 152 86 4,497,100 
.h.lli. 12.382 21.668 73.967 -20.111 19.817 807,068 
7,842 12,393 21,688 74,119 -20,025 19,817 5,304,168 

-37 -42 -18 -15 -15 -18 5,859,478 
23.722 26.388 28.876 29.717 517.290 87.413 4.019.636 
23,685 26,346 28,858 29,702 5,17,275 87,395 9,879,114 

10,546,762 
~ 116.010 M21. 11.240 it.QZ.Q ~ 2,308,485 
9,640 116,010 7,997 11,240 4,070 8,989 12,855,247 

76,722 215,871 155,977 145,915 519,600 224,162 43,682,740 

3,379 
49.947 
53,326 

204,116 
~ 
209,362 

9 
it.2.ll 
9,930 

392,826 
19.103 118 508 692 728 916 212.719 
19,103 118 508 692 728 916 605,545 

470.970 
83 113 349 887 617 738 110.774 
83 113 349 887 617 738 581,744 

-74 -87 -53 -45 -44 -27 1,879,767 
hill h.ill -1.751 b..lli .k...rn. b..QZl 332.435 
1,378 1,116 -1,804 1,834 1,593 1,050 2,212,202 

519,425 
b..QlZ. 820 403 44 88 796 -36.719 
2,017 820 403 44 88 m 482,706 

-8,966 750,681 
35.278 17.862 63.587 149 562 ~ 301.610 
26,312 17,862 63,587 149 562 5,646 1,052,291 

-233 -232 -109 1,845,534 
17.485 hill. 72,391 10.833 18.583 .iz1!2. 219.242 
17.252 895 72,282 10,833 18,583 4,349 2,064,776 

421,733 
12.236 28.346 ~ 1z..lli. bEl lzlli 252.394 
12,236 28,346 9,801 5,739 2,522 2,177 674,127 

856,039 
-1.170 3.621.642 
-1,170 4,477 ,681 

78,381 48,100 145,126 20,178 24,693 15,672 12,423,690 

-9,599 -726 -413 -73 -97 -101 35.227,517 
164,702 264,697 301,516 166,.166 544,390 239,935 20,878,913 

155,103 263.971 301,103 166,093 544,293 239,834 56,106,430 

ADD: TOTAL COMPARISON WITH COSTS 
INTEREST COSTS PREVIOUSLY REPORTED 
ACCRUALS REPORTED 

THR1J THRU THRU INCREASE 
1978 1978 1977 

1,803 lO4~800 104,800 
2,448.867 2.438 1 287 lOt 58O 

1,803 2,553,667 2,543,087 10.580 

98,648 1,139,044 1,134 .. 824 4,220 
4.007.885 3.950.404 57,481 

98,648 5,146,929 5,085,228 61,701 

400,616 4,237,926 4,238,538 -612 

~ -.lli.zill 75.216 
400,616 5,004,565 4,929,961 74,604 

280,899 2,279,894 2,385,376 -105,482 
1.441.122 1,447.576 ~ 

280,899 3,721,016 3,832,952 -111,936 

699,169 5,196,269 5,208.364 -12,095 

~ ~ -9.979 
699,169 6,003,337 6,025,411 -22,074 

1,756,896 7,616,374 7,619,946 -3,572 
4.019.636 3.934.911 84.725 

1,756,896 11,636,010 11.554.857 81,153 

4,270.740 14,817 ,502 14,830,484 -12,982 
2.308.485 2.306,626 ~ 

4,270,740 17.125,987 17.137.110 -11,123 

7,508,771 51,191,511 51,108.606 82,905 

134 3,513 3.513 
49.947 49.947 

134 53.4~0 53,460 

15,099 219,215 219,215 
~ ~ 

15,099 224,461 224,461 

9 9 
.2.zl.ll .hlli. 
9,930 9,930 

50,895 443,721 421.763 21,958 
212,719 209.584 3,135 

50,895 656,440 631.347 25,093 

135,633 606,603 606,603 
110,774 109.775 999 

135,633 717,377 716,378 999 

690,370 2,570,137 2,574.204 -4,067 
332.435 331.322 1.113 

690,370 2,902,572 -2,905,526 -2,954 

296,496 815,921 817,232 -1,311 
-36.719 -37.515 796 

296,496 779,202 779,717 -515 

373,195 1,123,876 1,120,900 2,976 
301.610 ~ 56.966 

373,195 1,425,486 1,365,544 59,942 

1,097,126 2,942,660 2,930,711 11,949 
219.242 214,004 5.238 

1,097,126 3,161,902 3,144,715 17,187 

264,440 686,173 666,100 20,073 
252.394 249.683 2.711 

264,440 938,567 915,783 22,784 

591,445 1.447,484 1,416.477 31,007 
3.621.642 3.621.642 

591,445 5,069,126 5,038,119 31,007 

3,514,,833 15,938,523 15,784,980 153,543 

11,023,,604 46,251,121 46,299,059 -47,938 
20,878,913 20,594,.527 284,386 

11,023,604 (d 67,130,034(· 66,893,586 (f 236,4~8(g 
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Notes to Table 1, Pages 4 and 5 

a) Recreation and enhancement costs 
herein refer only to those capital 
costs of multipurpose facilities of 
the State Water Project that are 
allocated to recreation and enhance­
ment and/or of lands that are ac­
quired for associated recreation de­
velopment. These costs are budgeted 
by the Department of Water Resources 
from funds that are available to the 

Type of Recreation and Enhancement 
Costs Not Reported in Table 1 

Allocated operation, maintenance, 
and replacement costs of multi­
purpose facilities 

Capital costs of recreation develop­
ments other than for land 
acquisition 

Operation, maintenance, and replace­
ment costs of recreation develop­
ments 

a) Proposed amounts in Governor's 
budget. 

b) 1978-79 budgeted amount. 
a) AatuaZ thru 1977-78 pZus a) and b). 
d) Amounts from State reareation 

bond funds and other State 
and FederaZ reareation funds. 

Allocated operation, maintenance, and 
replacement costs of multipurpose 
facilities are budgeted by the Depart­
ment of Water Resources and have been 
financed by annual appropriations 
from the General Fund. Capital costs 
(other than land acquisition costs) 
and operation, maintenance, and re­
placement costs of recreation deve1op-

b) Joint capital costs allocated to 
recreation and enhancement are based 
on the Department's derivation, for 
each multipurpose facility. of the per­
centages of the total joint costs that 
are attributable to each included pur­
pose. These derivations are based on 
the application of conventional cost 
allocation methods which weight the 
estimated costs to be incurred and 
benefits to be realized during a 50-
year period of analysis. Allocated 
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Department for financing construc­
tion costs of the Project. 

The remaining recreation and enhance­
ment costs of types not reported 
herein are budgeted by several state 
departments and are financed by ap­
propriations from a variety of funds. 
These costs arid appropriations are 
summarized below: 

General Fund Appropriations, 
unless otherwise not,ed 

Total 
1979-80(a 1978-79(b 1962-63 thru 

1979-80(a 

$2,025,000 $1,896,000 $14,568,000 

1,327,000(d 3,855,000(d 83,944,000(e 

5,124,000 4,867,000 26,635,000 

e) InaZudes $1~236~OOO from the Harbors 
and wateraraft RevoZving Fund~ and 
$200~OOO direatZy from the Highway 
Users Ta:c Fund. 

ments are budgeted by the Department 
of Parks and Recreation -- except 
that the costs of boating facilities 
are budgeted by the Department of 
Boating and Waterways. Costs of 
enhancement developments are bud­
geted by the Department of Fish and 
Game. 

costs reflect the application of 
these percentages to the actual cap­
ital costs incurred for the facility 
as accounted by the Department. 

Costs allocated to recreation and 
enhancement generally are first re­
ported in the year following the 
year construction of a facility is 
complete. However, these allocated 
costs may be subsequently changed 



due to either the adjustment of ac­
counted capital costs or the revision of 
allocation percentages. 

The allocation percentages of a facil­
ity may be revised if it can be formally 
demonstrated that such revision is 
warranted due to substantial changes in 
the supporting factors to the previous 
derivation. Such demonstration could 
include the finding that (1) funds are 
not forthcoming for financing the costs 
of planned recreation developments, with 
resultant decreases in projected recrea­
tion benefits and costs, (2) a change 

in cost allocation method would produce 
more equitable results or (3) actual 
visitor days of use had substantially 
increased or decreased from the pre­
vious projections resulting in a 
change in projected benefits. 

The tentative schedule shown below 
indicates the years when allocated. 
costs of each State Water Project 
facility will be first reported and 
when the factors which support the 
derivation of allocation percentages 
will be periodically reviewed for 
substantial changes. 

TENTATIVE SCHEDULE FOR REPORTING AND REVIEW 
OF COST ALLOCATIONS 

Year 
Allocation Year Supporting Factors 

Project Facility to be ., to be Reviewed 
Initially For Substantial Changes 
Reported 80 81 82 83 84 85 86 87 '88 89 

Frenchman Lake 1965 x x 
Antelope Lake 1966 x x 
Lake Davis 1968 x x 
Abbey Bridge Reservoir (b 
Dixie Refuge Reservoir (b 
Oroville Division (d 1971 x x 
Delta Facilities 1992(a 
South Bay Aqueduct 

(Lake Del Valle) 1973 x x 
California Aqueduct, 

Project Conservation 
Facilities: (d 1970 

Bethany Reservoir x x 
San Luis Reservoir x x 
O'Neill Forebay x x 
Los Banos Reservoir x x 
Aqueduct Developments x x· 

California Aqueduct, 
Project Transportation 
Facilities: 1980 

Pyramid Lake x 
Castaic Lake x 
Silverwood Lake x 
Lake Perris x 
Aqueduct Developments x 

a) Reviews would aontinue in the pattern indiaated. 
b) Delayed indefinitely. 
a) Construation sahedule tentative and subjeat to revision. 
d) Will inalude an evaluation of an altoaation of aonservation faaility aosts 

to reareation and other purposes in Saaramento-San Joaquin Delta. 

90(a 

x 

x 
x 
x 
x 
x 
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c) Specific ~osts of acqu~r~ng land 
for recreation developments are in­
curred by the D.epartment under the 
authority of California Water Code 
Section' 346. The Depar.tment pur­
chases recreation lands concurrently 
with lands needed for multipurpose 

facilities in order to decrease the 
total land costs of the Project and 
to acquire property in an orderly 
manner. Recreation lands acquired 
for each project facility through 
December 31, 1978, are summarized 
below. 

SUMMARY OF RECREATION LAND ACQUISITIONS(a 
(in acres) 

(metric conversion: acres x 0.40469 = hectares) 

Project Facility 

Frenchman Lake 
Antelope Lake 
Lake Davis 
San Luis Reservoir and O'Neill Forebay 
Oroville Division 
Lake Del Valle 
California Aqueduct (excluding reservoirs) 
Castaic Lake 
Silverwood Lake 
Lake Perris 

Acquired To be Federal 
(b Acquired Lands(c 

719 
1,342 

733 
2,518 
2,599 
1,206 
1,760 
1,915 

304 
4,343 

0 
0 
0 
0 
0 
0 

(d 
0 
0 

123 

o 
o 
o 
o 

212 
o 
o 

577 
2,9l9 

o 

Total 

719 
1,342 

733 
2,518 
2,811 
1,206 
1,760 
2,492 
3,223 
4,466 

a) Includes recreation lands for only those project facilities with an 
established recreation land use and acquisition plan. 

b} Costs of acquiJ:'ing these lands are shown in Table 1. 
c} These lands are presently being leased from the Federal Government 

at a nominal cost to th~ State. 
d} Additional land needs are to be identified by future studies. 

The Department reports the annual 
expenditure of project funds for ac­
quiring all recreation land in the 
year following the expenditure. The 
costs of such lands generally .;are 
established when acquired and are 
not affected by allocation percent­
ages for the associated multipurpose 
project facility. However, the re­
ported costs of certain lands may be 
subsequently revised due to receipt 
of certain revenues (such as federal 
grants and miscellaneous income from 
right-of-way sales) or due to mod­
ification of the recreation land use 
plan. 

The amounts to be reported in future 
years will include credits for any re­
duction in previously reported costs, 
together with appropriate interest 
income thereon. If recreation land 
is sold or if grants are received, 
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the amount of the receipt will be re~ 
ported as a negative cost of the 
facility the year received. If recre­
ation land is reclassified as multi­
purpose project land, the original 
purchase price, together with appro­
priate interest income thereon, will 
be reported as a negative expendi­
ture for specific land costs and an 
appropriate amount will be added to 
the joint capital costs allocated to 
recreation and enhancement for the 
associated facility. 

The costs of acqu~r~ng recreation 
land~;..in:clude the salaries of depart­
ment personnel who are engaged in 
recreation land acquisition activi­
ties, together with indirect costs 
that are distributed on the basis 
of direct salaries. 



d) Interest accruals are calculated as 
shown in Table 2. Interest charges are 
accrued only on the portion of annual 
disbursements financed by the California 
Water Resources Development Bond Fund 
(proceeds from the sale of Burns-Porter 
Bonds) and cease when such disburse­
ments, together with cumulative interest 
accruals thereon, have been reimbursed. 
Calculations are based on the weighted 
average interest costs of Burns-Porter 
Bonds sold to date (4.378 percent for 
the $1,570,000,000 in bonds outstanding 
as of December 31, 1978). This rate 
differs from the "project interest 
rate" under the Project's water supply 
contracts in that interest costs on 
revenue bond sales are not included. 

As of December 31, 1978, a total of 
$65,000,000 had been reimbursed to the 
Department under the continuing annual 
$5,000,000 appropriation (thru fiscal 
year 1978-79) of State tideland oil and 
gas tax revenues, authorized by Califor­
nia Statutes of 1966, First Extraordinary 
Session, Chapter 27. With no allowance 
for future interest, reimbursement of 
the increased amount of costs reported 
herein would cover $2,130,034 of the 
appropriation for 1979-80. 

The initial cost allocation for the Cal­
ifornia Aqueduct is scheduled to be re­
ported in 1980 and is expected to result 
in additional capital costs allocated to 
recreation and enhancement in excess of 
$200,000,000. 

e) The Department requests that this 
total increased amount of reported costs 
be approved by the Legislature. 

f) Costs previously reported are as 
shown in Table 1 (pages 6 and 7) of 
Appendix D to Bulletin 132-78. Such 
costs were approved by California Stat­
utes of 1978, Chapter 516, and were based 
on the Department's accounting records as 
of December 31, 1977. The average inter~ 
est cost on Burns-Porter Bond sales was 
then 4.378 percent. 

g) Reasons for cost increase are out­
lined below: 

o Additional disbursements during 1978 
for recreation lands and for joint 
capital costs allocated to recreation 
and enhancement .••••.•• $240,000 

o Additional accrued interest on recrea­
tion costs not yet reimbursed by the 
continuing $5,000,000 annual appropria­
tion due to changes in bond fund expend­
itures and an additional year of 
accrual (1978) ...•..•• $ 9,000 

o Adjustment in costs of Frenchman Dam and 
Lake, Grizzly Valley Dam and Lake Davis, 
and the Oroville Division due to ground 
water storage costs being deleted from 
allocated recreation costs. -$ 5,000 

o Adjustment in costs of Antelope Dam and 
Lake resulting from redetermination of 
costs associated with specific recrea~ 
tion land ..•......•. $ 43,000 

o Adjustment in allocated costs of San 
Luis Dam and Reservoir, and O'Neill 
Forebay due to sale of excess land 
to the Department of Fish and 
Game . • . . . . • •. . -$100,000 

o Adj.ustment in costs of Del Valle Dam 
and Lake Del Valle due to cost of 
water supply studies being deleted 
from allocated recreation capital 
costs .••...•.•..•• -$ 7,000 

o Adjustment in costs of California Aque­
duct, Dos Amigos Pumping Plant to ter­
mini resulting from redetermination of 
costs associated with specific recrea­
tion land. . . • . . . .$ 51,000 

o Adjustment in costs of Cedar.Springs 
Dam and Silverwood Lake resulting from 
increase in specific recreation land 
acreage •.•.•...•..• $ 4,000 

o Net retroactive accounting adjustments 
on costs reported prior to 
1978 •.•.•••...•.. $ 1,000 

TOTAL INCREASE $236,000 
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TABLE 2: CALCULATION OF INTEREST ACCRUALS ON CALIFORNIA 

(in dollars 

JOINT CAPITAL COSTS ALLOCATED TO RECREATION AND ENHANCEMENT 

Grizzly San Luis Californ18 
YEAR ITEM ValJ.ey Dam and Aqueduct Pel Vel1e 

Frenchman Antelope Dam and Reservoir, Delta to Oroville Dam and 
Dam and Dam and Lake O'Neill Dos Amigos Diyision Lake Total 

Lake Lake Davis Forebay, P.P. Del Valie 
and L_05 

Banos 
Reservoir 

1952-74 a. Disbursements . 
I. Calif. Wa ter Resource's Development Bond Fund 102,997 1,040,396 3,'837,3io 1,999,~93 4,496,842 5,859,544 10,546,762 27';883,444 
2. All other funds 2,434,849 3,983,807 575,380 1,415,350. 711,727 3,356,340 2,276,189 14,753,642 

b. Reimbursement 1967 thru 1974 applied to: 
I. Calif. Water Resource"s Development Bond Fund 104,800 1,139,0;";' 4,237,926 2,280,492 5,196,011 7,616,377 7,392,703 27,967,353 
2. All other funds 2,434,849 3,983,807 575,380 1,415,350 711,727 3,356,340 12,477 ,453 

c. Interest accrued to end of 1974 1,803 98,648 400,616 280,899 699,169 1,7,56,895 4,007,116 7,245,146 

1975 d. Beginning-of-year balance to be reimbursed: 
1. Calif. Water Resources Development Bond Fund 62 7,161,175 7,161,237 
2. All other funds 2~276,189 2,276,189 

e. Disbursements during year: 
1. Calif. Water Resources Development Bond Fund -253 20 -18 -251 
2. All other funds 459 694 84,754 11,780 21,668 28,876 7,997 156,228 

f. Reimbursements during year applied to: 
l- Calif .. Water Resources Development Bond Fund -253 20 44 4,851,98; 4,851,798 
2. All other funds 459 694 84,754 11,780 21,668 28,876 148,231 

g. End-of-year balance, without interest· for: " 
l- Calif. Water Res"ources Development Bond Fund 2,309,188 2,309,188 
2. All other funds 2,284,186 2,284,186 

h. ~lJ.terest accrual o~ averag~ balance of del) & g(l) 1 207,306 207,307 

1976 1. Beginning-of-year balance to be reinibur~ed: 
l- Calif. Water Resources Development Bond Fund 1 2,516,494 2,516,495 
2. All other funds 2,284,186 , 2,284,186 

j. Disb,ursements during year: 
l- Calif. Water Resources Devel"opme"nt Bond Fund -165 152 -15 -28 
2. All other funds 1,261 2,405 21,711 5,642 73,967 29,717 11,240 145,943 

k; Re:~mbuJ;:"sement~ 9ur~ng' year 8:pplied to: 
l- Calif. Water Resources Development Bond Fund -165 152 -14 2,516,494 2,516,467 
2. All· other funds 1,261 2;405 21,711 5,64-2 73,967 29;717 2,-295,426 2,430,129 

1. End-of-Yf1!ar balance, 'f.lthout interest fpr: 
1. Calif .. Water Resources Development Bond Fund 
2. All other funds 

m. Interest accural on average "balance of i (1) & 1(1) 55,086 55,086 

1977 n. Beginning-of-year ba~a[lce to be reimbursed: J 

l. Calif. Wa ter Resources Development Bond Fund 55,086 55,086 
2.-, All otHer funds 

o. Disbursements during year: , ; 

l. Calif. Water Resources Developmen t Bond Fund -124 86 -15 -53 
2. All other funds i,182 2,247 8,589 6,386 -20,111 517,290 4,070 519,653 

p. "Re~mbursements during year applied to: 
l. Calif. Water Resources Development Bond Fund -124 86 , 715 55,086 -55,033 
t. All other funds " 1,182 2,247 8,589 6,386 -20,111 517,290 4,070 519,653 

q. End-of-year balance, without interest for: 
l. Calif. Wa ter Resources Development Bond Fund 
2. All other fuhds 

r. Intere'st accrual on average balance of n(l) & q(l) 1,206 1,206 

1978 s. Begiiming-of-year balance to" be reimbursed: 
l. Calif. Water Resources Development Bond Fund 1,206 1,206 
2. All other funds 

t., Disbursements during year: 
l. Calif. Water Resources Development Bond Fund -56 -18 -74 
2. All other funds 11,116 18,732 76,205 1,964 19,817 87,413 8,989 224,236 

u. Iieimbur"sements during year applied to: 
l. Ca~1f. Wa~er Resources Development Bond Fund -56 -18 1,206 1,132 
2. All other funds 11,116 18,732 76,205 1,964 19,817 87,413 8,989 224,236 

v. End-of-year balance, without itlterest tor: 
l. Calif. Water Resources Development Bond Fund 
2. All other funds 

w. Interest accrual on average balance of s (1) & v(l) 26 26 

SUMMARY: x. Beginning-of-1979 balance to be reimbursed: 
1952 thru l. Calif. Wat~r Resources Development Bond Fund 26 26 
1978 2. All other funds 

Total T6 26 

y. Disbursements, 1952 thru 1978 
l. Calif. Water'Resources Development Bond Fund 102,997 1,040,396 3,837,310 1,998,995 4,497,100 5,859,478 10,546,762 27,883,038 
2. All other funds 2.448.867 4.007,885 ~ 1.441.122 807. U68 4,019,636 2,308,485, 15,799,702 

Total 2,551,864 5,048,281 4,603,949 3,440,117 5,304,168 9,879,114 12,855,247 43,682,740 

z. Reimbursements applied thru 1978 to: 
l. Calif. Wa ter Resources Development Bond Fund 104,800 1,139,044 4,237,926 2,279,894 5,196,269 7,616,374 14,817,476 35,391,783 
2. All other funds 2,448,867 4,007,885 ~ 1,441,122 807,068 4,019,636 2,308,485 15,792,702 

Total 2,553,667 5,146,929 5,004,565 ~t 72l,Ol~ 6,003,337 11,636,010 11,125,961 51,191,485 

TOTAL INTEREST ACCRUALS, 1952 THRU 1978 1,803 98,648 400,616 280,899 699,169 1,756,896 4,270,740 7,508,771 
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WATER RESOURCES DEVELOPMENT BOND FUND DISBURSEMENTS 

@ 4.378% per annum) 

COSTS OF ACQUIRING IAND FOR RECREATION DEVELOPMENT 

Grizzly San Luis California California Cedar 
Valley Abbey Dam and Aqueduct Del Valle Aqueduct, Springs Perris GRAND 

Frenchman Dam and Bridge Res;ervoir, Delta to Oroville Dam and Dos Amigos Castaic Dam and Dam and Total TOTAL 
Dam and • Lake Dam and O'Neill Dos Amigos Division. Lake P. P. to Dam and Silverwood Lake 
Lake Davis Reservoir Forebay, P. P. Del Valle Termini Lake Lake Perris 

and Los 
Banos 
Reservoir 

3,379 204,116 9 392,826 470,970 1,879,936 519,425 750,681 1,845,643 421,733 856,039 7,344',757 35,228,201 
49,947 5,246 9,921 209,875 108,183 329,593 -38,050 231,666 113,086 232,155 3,621,642 4,873,264 19,626,906 

3,513 219,215 9 443,721 606,603 2,569,368 3,842,429 31,809,782 
49,947 5,246 9,921 209,875 108,183 329,593 ilZ,765 13,190,218 

134 15,099 50,895 135,633 690,350 215,107 258,323 774,915 168,743 389,573 2,698,772 9,943,918 

918 734,532 1,009,004 2,620,558 590,476 1,245,612 6,201,100 13,362,337 
-38,050 231,666 113,086 232,155 3,621,642 4,160,499 6,436,688 

-53 -109 -162 -413 
508 349 -1,751 403 63,587 72,391 9,801 145,288 301,516 

865 865 4,852,663 
568 349 -1,751 -894 147,337 

734,532 1,009,004 2,620,449 590,476 1,245,612 6,200,073 8,509,261 
-37,647 295,253 185,477 241,956 3,621,642 4,306,681 6,590,867 

20 32,158 44,174 ll4,726 25,851 54,533 271,462 '478,769 

20 766,690 1,053,178 2,735,175 616,327 1,300,145 6,471,535 8,988,030 
-37,647 295,253 185,477 241,956 3,621,642 4,306,681 6,590,867 

-45 -45 -73 
692 887 1,879 44 149 10,833 5,739 20,223 166,166 

-25 49,971 49,946 2,566,413 
692 887 1,879 3,458 2,433,587 

, 
716,719 1,053,178 2,735,175 616,327 1,300,145 6,421,544 6,421,544 
-37,603 29~,402 196,310 247,695 3,621,642 4,323,446 4,323,446 

32,472 46,108 119,746 26,983 56,920 282,229 337,315 

749,191 1,099,286 2,854,921 643,310 1,357,065 6,703,773 6,758,859 
-37,603 295,402 196,310 247,695 3,621,642 4,323,446 4,323,446 

-44 -44 -97 
728 617 1,637 88 562 18,583 2,522 24,737 544,390 

-44 749,191 1,099,286 2,315,450 4,163,'883 4,218,916 
728 617 1,637 -37,515 295,964 261,431 781,084 

539,471 643,310 1,357,065, 2,539,846 2,539,846 
214,893 250,217 3,621,642 4,086,752 4,086,752 

16,400 24,063 74,303 28,164 59,412 202,342 203,548 

16,400 24,063 613,774 671,474 1,416,477 2,742,188 2,743,394 
214,893 250,217 3,621,642 4,086,,752 4,086,752 

-27 -27 -101 
916 738 1,077 796 5,646 4,349 2,177 15,699 239,935 

-27 16,400 24,063 613,774 671,474 1,416,477 2,742,161 2,743,293 
916 738 1,077 796 5,646 219,242 252,394 1,551,662 2,032,471 2,256,707 

0 

2,069,980 2,069,980 2,069,980 

359 527 13,436 14,699 31,007 60,028 60,054 

359 527 13,436 14,699 31,007 60,028 60,054 

ill ill 13,436 14,699 
~ 2.069,980 ~ 
2,100,987 2,130,008 2,130,034 

3,379 204, ll6 9 392,826 470,970 1,879,767 519,425 750,681. 1,845,534 421,733 856,039 7,344,479 35,227,517 
49,947 .....2..lli 9,921 212,719 llO,774 332,435 -36,719 301,610 219,242 252,394 3.621.642 5,079,211 20,878,913 
53,326 209,362 9,930 605,545 581,744 2,212,202 482,706 1,052,291 2,064,776 674,127 4,477,681 12,423,690 56,106,430 

3,513 219,215 9 443,721 606,603 2,570,137 815,562 1,123,349 2,929,224 671,.474 1,416,477 10,799,284 46,191,067 
49,947 .....2..lli 9.921 212,719 110.774 332,435 -36,719 301,610 219,242 252 1 394 1,551,662 3,009,231 18 808 9;l;l 
53,460 224,461 9,930 656,440 717,377 2,902,572 778,843 1,424,959 3,148,466 923,868 2,968,139 13,808,515 65,000,000 

134 15,099 50,895 135,633 690,370 296,496 373,195 1,097,126 264,440 591,445 3,514,833 ll, 023, 604, 
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Summary of Allocation Percentage~ 

The Department annually determines water 
contractor charges for the State Water 
Project based on allocations of costs 
among purposes of those facilities 
which are jointly used for more than 
one purpose. These allocations utilize 

the percentages previously reported to 
and approved by the Legislature, as well 
as preliminary estimates for facilities 
which have not been reported. These 
percentages are summarized in the table 
below. 

SUMMARY OF COST ALLOCATION PERCENTAGES 

(in percent of joint costs of the respective facilities) 

Facilities of the 
State l.;rater Project 

Reimbursable Purposes 
Water Supply and 
Power Generation 

Nonreimbursable Purposes (a 
Flood Recreation and Fish 
Control and Wildlife 

Enhancement 

Capital Costs of Features Jointly Used 

ProjectConserv;l.tion Facilities 

Frenchman Dam and Lake (b' 
Antelope Dam and Lake (b 
Grizzly Valley Dam and Lake Davis (b 
Oroville Division (b(d 
California Aqueduct, Delta to 

Dos Amigos Pumping Plant (b 
Delta Facilities (c 

Project Transportation Facilities 

California Aqued uct: 
California Aqueduct excluding 

Coastal Branch (c(e 
Coastal Branch 

South 'Bay Aqueduct: 
Del Valle Dam and Lake Del Valle(b 
Remainder of South Bay Aqueduct 

North Bay Aqueduct (c 

21.5 0 78.5 
0 0 100.0 

5.1 0 94.9 
97.1 0 2.9 

96.6 0 3.4 
86.0 0 14.0 

97.0 0 3.0 
100.0 0 0 

25.2 26.8 48.0 
100.0 0 0 

100.0 0 0 

Total 

100.0 
100.0 
100.0 
100.0 

100.0 
100.0 

100.0 
100.0 

100.0 
100.0 

100.0 

a) Additional purposes may be identified after project formulation in the Delta is completed. 
b) Final percentages, subject to periodic review as discussed on Page 7. 
c) ILlustrative percentages only, assumed for current project financial and repayment analyses. 
d) Percentages are applicable to Capital Costs of Features Jointly Used, minus Federal Flood 

Control Payments. 
e) A final aZZocation of faciUties from Delta to Dos Amigos Pumping Plant has been made. 3.4 

percent of these costs are allocated to recreation and fish and wildlife enhancement and are 
reported for reimbursement under AB 12. However, until the remainder ,of the aqueduct is finaHy 
reported the percentage for biUing purposes'is as shown. 

NOTE.: Percentages shown are those applicable to the costs of the facility as accounted by the 
State, or, in the case of federal-state joint-use facilities (San Luis and Delta Facilities), 
only the State's share of the total cost. 

The facilities which remain to be re­
ported are two reservoirs in the Upper 
Feather River area, the Delta Facili­
ties, arid the transportation features of 
the California Aqueduct. Upon completion 
of project formulation for the Delta ' 

Facilities, costs may be allocated to 
purposes other than those shown in the 
above table. The allocation for the 
Delta Facilities is scheduled to be 
reported in 1992 as shown in the table 
on page 7. 
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COMMENTS 
BY 

THE DEPARTMENT OF BOATING AND WATERWAYS J 
THE DEPARTMENT OF PARKS AND RECREATIONJ 

AND THE DEPARTMENT OF FISH AND GAME 

l3 



State of California 
The Resources Agency 

Memorandum 

To 

From 

14 

Ronald B. Robi.e 
Director 
Department of Water Resources 
1416 9th Street 
Sacramento, Ca 95814 

Boating and Waterways 
Departme·nt of NCi9'l!'JMkm=:ami:=Ot;aQ:A:::De¥e:I:oPI~~at 

Date 

S!Jbject: 

APR ,: 1979 

Annual Report to thE 
Legislature, State 
Water Project Cost 
Allocation to 
Recreation and Fish 
and Wildlife Enhance 
ment 

In accordance with California Code Section 11912, the Depart­
ment of Boating and Waterways has reviewed the subject report 
and we have no comment. 



State of California The Resources Agency of California 

Memorandum 

Date APR 30 1979 

To : Honorable Ronald B. Robie, Director 
Department of Water Resources 

From Department of Parks and Recreation 

Subject: Annual Report - Costs of Recreation 
and Fish and Wildlife Enhancement 

The California Department of Parks and Recreation has reviewed the draft 
Appendix D dated April 1979 of the Department of Water Resources report on 
the annual Cost of Recreation and Fish and Wildlife Enhancement associated 
with the State Water Project. 

/···~U~~ ~
~ank you for the opportunity to review this 

Russell W. Cahill 
Director 

report. 
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State of California The Resources Agency 

Memorandum 

To Mr. Ronald B. Robie, Director 
Department of Water Resources 

Date: April 11, 1979 

From Department of Fish and Game 

Subject: Water Project - state of California, Department of Water Resources -
state Water Project - 1979 Cost Allocation to Recreation, Fish and 
Wildlife Enhancement 

16 

Pursuant to Water Code, Section 11912, as amended by California Statutes of 
1966, Chapter 27, you requested our written comments en State Water Project 
joint costs allocated to recreation, fish and wildlife enhancement, as 
reported in the review draft of Appendix D to Bulletin No. 132-79. 

Appendix D presents new costs allocated to recreation, fish and wildlife 
enhancement of $236,000. This amount is due to $153,543 increased dlsbursement 
in recreation lands and $82,905 for joint capital costs allocated to recreation 
enhancement. This includes $8,500 of accrued interest to recreation, fish and 
wildlife enhancement added for 1978. 

The Department of Fish and Game has reviewed the 1979 State Water Project 
draft report, Appendix D and finds it consistent with previous reports. The 
department, therefore, supports the cost allocation and recommends the addition 
of $236,448 for recreation, fish and wildlife enhancement. 

The department does, however, have two related concerns with the cost alloca­
tion procedure. The first is the recreation, fish and wildlife enhancement 
unit values used in the cost allocation are extremely low in relation to 
values generally accepted by the resource"economic community. These values 
significantly influence the cost allocation process. The second is the exten­
sion of the cost allocation schedule (page 7) by another year. This extension 
further delays the time frame for reviewing the enhancement values used in 
the cost allocation which continues to aggravate the disparity between values 
used and current acceptable valu,es. Our support for the additional dollar 
allocation to recreation, fish and wildlife enhancement should not be con­
strued as concurrence with the recreation~ wildli~e unit values used. 

Director 



DEPARTMENT OF WATER RESOURCES 

RESPONSE TO COMMENTS 

BY THE DEPARTMENT OF FISH AND GAME 

17 





tate of California The Resources Agency 

~emorandum 

rom 

Charles Fullerton, Director 
Department of Fish and Game 
1416 Ninth Street, 12th Floor 
Sacramento, CA 95814 

, Depa~nt Jf Water Resources 

Date i~? R. 3 0 i979 

File No.: 

Subject: Cost Allocations to 
Recreation and Fish and Wildlife 
Enhancement, State Water Project 

UG~V-
Your memorandum, dated April 11, 1979, on Bulletin 132-79, Appendix D 
commented on the Department's cost allocation procedure concerning: (1) the 
magnitude of recreation and fish and wildlife enhancement unit values used in 
the cost allocations for facilities of the State Water Project, and (2) the 
extension of the schedule for reporting and reviewing cost allocations. 

The feasibility of escalating recreation and enhancement unit values used in 
the derivation of project purpose allocation percentages is currently being 
studied by the Department. If it is determined feasible, we anticipate using 
escalated recreation and enhancement unit values in the initial cost allocation 
for the California Aqueduct, Dos Amigos Pumping Plant to termini, to be reported 
in 1980. 

The extension of the schedule which was necessitated by the need to consider 
escalating unit values will not affect the allocation. Each cost allocation is 
reviewed periodically, after it is initially reported to the Legislature, and 
the cost allocations are revised, if necessary, to update such items as the 
project interest rate and recreation use. Recreation and enhancement unit values 
could be similarly updated if it is determined to be feasible. 

~~ie 
Director 
8-485-6582 





Quantity 

Length 

Area 

Volume 

Volume Time 

(Flow) 

Water Usage 

Mass 

Power 

Pressure 

I 

CONVERSION FACTORS 

English to Metric System of Measurement 

English Unit 

Inches (in) 

feet (ft) 

miles (mi) 

square inches (in 2) 

square feet (ft 2) 

acres 

square mi les (mi 2) 

gallons. (gal") 

million gallons (10 6 gal) 

cu bi c feet (ft 3) 

cubi c yards (yd 3) 

acre-feet (ac-ft) 

cubic feet per sec (ft 3/s) 

gallons per minute (gal/min) 

million gallons per day (mgd) 

acre-feet per acre 

pounds (I b) 

tons (short. 2,000 Ib) 

horsepower (hp) 

I Multiply by* I To get metric equivalent 

25.4 

.0254 

.3048 

1.6093 

6.4516 x 10 4 

.092903 

4046.9 

.40469 

.40469 

.0040469 

2.590 

3.7854 

.0037854 

3785.4 

.028317 

.76455 

1233.5 

1.2335 

.0012335 

1.233 x 10-6 

28.317 

.028317 

.06309 
6.309 x 10-5 

.043813 

.3048 

.45359 

.90718 

907.18 

0.7460 

millimetres (mm) 

metres (m) 

metres (m) 

kilometres (km) 

square metres (m 2) 

square metres (m 2) 

square metres (m 2) 

hectares (ha) 

square' hectometres (hm 2) 

square kilometres (km 2) 

square kilometres (km 2) 

litres (1) 

cubic metres (m 3) 

cubic metres (m 3) 

cubic metres (m 3) 

cubic metres (m 3) 

cubicmetres (m 3) 

cubic dekametres (dm 3) 

cubic hectometres (hm 3) 

cubic kilometres (km 3) 

litres per second (Vs) 

cubic metres per sec (m3/s) 

litres per second (lis) 

cu bi c metres per sec (m 3 Is) 

cubic metres per sec (m3/s) 

cubic metres per square 
metre (m3/m2) 

kilograms (kg) 

tonne (t) 

ki lograms (kg) 

ki lowatts (kW) 

pounds per square inch (psi) 6894.8 pascal (Po) 

* For greeter accuracy, use conversion factors in "Metric Practice Guide" 

(American Society for Testing ond Materials, E 380·72). 
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